Diodrast clearance values reported in the literature have been calculated partly on constant and partly on rising or falling plasma concentrations. However, we have observed unexpectedly low clearance values on rapidly falling concentration, and as far as we know this phenomenon has not been reported before.
Published values of the diodrast clearance in normal subjects differ with the different techniques applied, and these differences may be explained in part, on the basis of our observations. By analyzing White, Findley and Edwards' (1) results we see that in the subjects where continuous infusion was applied, the average diodrast clearance was 517 ml./min., while in the subjects where falling plasma concentration after a single injection was used, the value was 410 ml./min. One of us, (Hilden [2] , by application of an intravenous single injection, obtained an average clearance of 411 ml./min., whereas by subcutaneous injection, which gives a far more slowly falling plasma concentration, obtained a clearance of 613 ml./min. Goldring, Chasis, Ranges and Smith (3), who used continuous infusion, indicate the normal value to be 688 ml./min. Josephson (4) recently stated that he finds lower diodrast clearance values on the basis of spontaneously falling plasma concentrations than after a single intramuscular diodrast injection.
A few instances will be given first of the above phenomenon. Figure la shows the diodrast clearance at different plasma concentrations estimated on rising and falling concentration. Values calculated on falling plasma concentration at about 10 mgm. per cent cease to increase and in fact begin to decline. In comparison it may be seen that the values calculated on rising concentration at the same low level range from about 700 to about 1000 ml./min. The question of why the values vary so much during rising concentration will be discussed later. Similar results are plotted in Figure lb . From the moment the concentration begins to fall spontaneously the clearance declines at an increasing rate the lower the concentration. Here, too, the values are essentially higher when calculated on rising concentration. In Figure lc the diodrast clearance values calculated on a falling curve have been compared with the diodrast clearance estimated on constant blood concentration; a marked difference is noted again. Figure  id illustrates an experiment, in which a spontaneous fall in the plasma concentration was elicited over one hour and a half, and when the plasma concentration had fallen to 8 mgm. per cent, diodrast was infused intravenously, and the plasma concentration increased. The diodrast clearance increased from about 400 ml./min. to about 600 ml./ min. at the same plasma concentration. Figure  le shows an experiment beginning with an intravenous infusion of diodrast, which brought about a rapid rise in the plasma concentration. Then the infusion was discontinued with the result that the plasma concentration began to fall spontaneously. The diodrast clearances calculated on the rising curve were found to exceed those on the falling curve. The turn occurred at the moment the infusion was discontinued. A total of 16 experiments were performed. Low clearance values on falling plasma concentration were unquestionable in 12 and in the remaining four the phenomenon was questionable or not present. The reason why the phenomenon may occasionally fail to occur will be mentioned later.
We shall now discuss the possibilities which we have considered in trying to explain the phenomenon.
a. In the above experiments no correction was made for delay time; by delay time we mean the time it takes for the urine to pass through the kidneys and the urinary tract from the moment of production until it has reached the bladder. The urine dsicharged from the bladder at a given point of time is thus produced in the kidneys some five to 15 minutes previously (depending on, among other things, the urine volume). When working with rapidly varying plasma concentrations there may, accordingly, be a great difference between the concentration during which the urine is actually produced and that used in the clearance period. Clearance values determined on falling plasma concentration therefore will be calculated too high. Consequently, omitting correction for delay time cannot alone explain our observations. b. If diodrast is deposited in the renal tissue for some time before being excreted the diodrast clearance will likewise be calculated too high, because at the high concentrations the excretion will lag somewhat behind the plasma curve.
c. Furthermore, the possibility might be conceived that, at rapidly falling plasma concentration, the erythrocytes were not able to give off their contents of diodrast during the rapid passage through the kidneys. This would result in a shift in favor of the erythrocytes of the normal equilibrium between the diodrast concentrations in blood cells and plasma. The erythrocytes might be conceived to give off diodrast to the plasma after the blood sample had been taken, and the diodrast concentration in plasma accordingly be analyzed as higher than it had been when the blood passed through the kidneys. To elucidate this fact, we compared the diodrast concentrations in blood plasma centrifuged off immediately after withdrawal of blood, and plasma which had been left standing with erythrocytes for an hour after withdrawal. This analysis showed that no diodrast is given off from the blood cells, and that accordingly no such process can explain the phenomenon.
d. Differences in the binding of diodrast to the plasma protein substances, at falling and rising plasma concentration, might likewise be conceived to be responsible for a difference in the plasma extraction of diodrast in the kidneys. This seems rather unlikely, however, since the dissociation of the diodrast-protein complex is known to take place very quickly; the blood is, at least at plasma concentrations below that at which the clearance is self-depressed, almost completely cleared of diodrast by a single passage through the kidneys.
Thus, none of the four possibilities mentioned above appear to explain the low diodrast clearance values calculated on falling plasma concentrations. However, we believe we have found an explanation in another possibility; the diodrast concentration in arterial blood may differ considerably from that in venous blood, when the plasma concentration is changing quickly.
e. The distribution of diodrast in the circulation, while the concentration falls, must be supposed to occur in the following way: the renal venous blood, which is almost or completely free of diodrast, is led to the right half of the heart, where it is mixed with diodrast-containing venous blood from the extrarenal part of the organism. The concentration in the mixture will be identical with that in the arterial blood. It appears, therefore, that the diodrast concentration in arterial blood must be lower than that in the venous blood from the arm generally applied for analysis. Since the clearance (UV/P) ought to be calculated on the basis of the concentration of arterial blood from which diodrast is actually excreted by the kidneys, then the clearance values will be calculated too low when the venous blood concentration is used in the formula.
To this hypothesis the objection might be raised that the above difference between the concentrations in arterial and venous blood always must be present, since the renal venous blood in normal individuals always must represent an afflux poor in diodrast to the heart. If one, however, maintains a constant diodrast plasma concentration by continuous infusion, the concentrations in arterial and in mixed venous blood will be identical; the concentration is maintained by supplying diodrast to the venous blood at a rate equal to that at which it is being excreted through the kidneys.
During rising plasma concentration the arterial blood concentration should accordingly be higher than the peripheral venous blood, because the mixed venous blood is being fortified at a rate greater than the rate of excretion. The mixed venous blood (and the arterial blood) will have, therefore, a higher concentration than peripheral venous blood. The arteriovenous difference will depend mainly on the relative rates of loss and infusion.
On the basis of these considerations we have determined the relative concentrations in arterial and venous blood under conditions of rising, falling and constant diodrast concentration. Procedure of experiments. The subjects used in this study showed no evidence of cardiovascular-renal disease and were afebrile.
The experiments were carried out in three different ways. Generally, a rather rapid rise in the plasma concentration was first obtained by the intravenous infusion of diodrast solution. The infusion was discontinued when the concentration had reached a sufficiently high level, and the concentration was left to fall spontaneously. In other subjects a large intravenous single injection brought about a high diodrast concentration which was allowed to fall spontaneously.
RESULTS OF EXPERIMENTS
Six experiments were made with simultaneous determination of the diodrast level in arterial and venous blood on rising and falling concentration. Figure 2 illustrates the blood curves plotted for all six experiments. Table I shows the results from two of the experiments (P. L. and M.) in a more detailed form.
During falling plasma concentration the diodrast level is higher in venous blood than in simultaneous arterial blood, whereas the reverse is the case during rising plasma concentration. In Figure  values are s falling blooi clearances" blood concern that the "ve identical on whereas the and high on it appears fr partly to Table I (P. L. and M.), and lay time in normal individuals for different urine 'igures 3, 4 and 5 (P. L., M., and volumes. In the present article it will only be pointed out that the delay time must be supposed the arterial and venous concentrations to be longer than it was previously thought to be allowing for delay time we arrive at (three minutes), (Goldring, Chasis, Ranges and indicated in Figures 3a, 4a , and Sa.
Smith [3] Tables I and  nous clearance" (Figure 4a ) may be II, which show that the "arterial clearance" values rising and falling blood concentrations, are identical during rising and falling blood con-"arterial clearance" is low on rising centrations, whereas the "venous clearance" valfalling blood concentration. Finally, ues are low on falling and high on rising blood -om Figure 5a that the "arterial clear-concentration. It appears from Figure 5b curve and venous blood analyses, a procedure which, according to the above observations, we cannot recommend. That these writers found the average normal value to be as high as 566 ml./min. is no doubt due to the fact that they made no allowance for delay time. This may in some measure eliminate the error made in diodrast clearance calculation based on rapidly rising and falling plasma concentrations, and may offer an explanation of the fact that in some cases we did not observe low clearance values on falling concentrations.
It has previously been mentioned that strikingly high and irregular diodrast clearance values may be observed within the first part of an infusion period (vide Figures la and lb) , as well as at a later stage of the experiment, whenever there is a great increase in the infusion rate. This may be owing in part to the fact that the tissues are not saturated with diodrast, and consequently, the percentage difference between the diodrast concentrations in arterial and venous blood is large. The plasma concentrations, therefore, used in the clearance calculation are far too low when venous blood analyses are used. Another cause may be the fact that at the beginning of some of our experiments the infusion was irregular, so that sudden and relatively great changes might have occurred in the diodrast concentration in arterial blood without these fluctuations necessarily being reflected to the same extent in the venous blood. Finally the possibility cannot be omitted that actual variations in the renal plasma flow underlie these high and irregular clearance values. CONCLUSIONS 1. Diodrast clearance values obtained during rapidly falling plasma concentration are erroneously low. This error is due to the fact that significant differences in diodrast concentrations between arterial and systemic venous blood occur during rapidly rising and falling plasma concentrations. Therefore the customary use of peripheral plasma concentration in calculations of the diodrast clearance can lead to large errors.
2. If arterial plasma concentration is used and if correction is made for delay time the diodrast clearance is independent of rate of change in the plasma concentration.
3. If a constant intravenous infusion is used, the clearance calculation using venous plasma concentration is permissible.
